Production of free methylarginines via the proteasome and autophagy pathways in cultured cells.
ω-NG-monomethylarginine (MMA) and asymmetric ω-NG, ω-NG-dimethylarginine (ADMA), are endogenous competitive inhibitors for three isoforms of nitric oxide synthase (NOS). Although free methylarginines are thought to be liberated through the intracellular proteolysis of proteins methylated by protein arginine methyltransferases (PRMTs), the degradation pathways of the arginine-methylated proteins involved in the biosynthesis of free methylarginines have yet to be determined. In this study, the biosynthesis of free methylarginines with cultured cells was analyzed as follows: first, we established a method for quantifying trace amounts of free intracellular methylarginines by means of ultra high‑performance liquid chromatography (UPLC). Second, we determined the type of methylation produced in the cultured cell lines using matrix-assisted laser desorption/ionization quadrupole ion trap time-of-flight tandem mass spectrometry (MALDI-QIT-TOF/MS). Finally, we investigated whether methylarginines are generated via the proteasome and autophagy pathways, the primary intracellular protein degradation systems. By using specific inhibitors for each pathway, we found that the blockade of proteasome activity reduced the amount of free ADMA and symmetric ω-NG, ω-N'G-dimethylarginine (SDMA), while the inhibition of autophagy significantly reduced cellular ADMA only. These results suggest that both the proteasome and autophagy pathways play an essential role in the production of free methylarginines.